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(54) Apparatus and method for achieving lock-out of a downhole tool 



(57) A radially deflectable ring (10) operatively po- 
sitionable relative to first and second members of a 
downhole tool to limit displacement of the first member 
relative to the second member, the ring (10) comprising: 
a series of generally circumferentially spaced apart and 
generally axially extending cantilevers (12), the canti- 



levers (1 2) being insertable axially between a portion of 
the first member and a portion of the second member. 
The ring ( 1 0) can be used as a radially deflectable block- 
ing member in a safety valve. A lock-out tool can deposit 
the ring in a position to prevent closure of the safety 
valve. 
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Description 

The present invention relates generally to opera- 
tions involving tools, such as safety valves, etc., in- 
stalled in subterranean wells and, in an embodiment de- 
scribed herein, more particularly provides apparatus 
and methods for achieving secondary lock-out of such 
safety valves. 

It is sometimes desired to lock-out a safety valve, 
that is, to prevent closure of the safety valve, after it has 
been installed in a subterranean well. Among the rea- 
sons for locking-out the safety valve may be that the 
safety valve has ceased to function properly, or opera- 
tions are to be performed through the safety valve and 
its closure during those operations is to be prohibited. If 
the safety valve is malfunctioning, the lock-out operation 
may also establish fluid communication between a con- 
trol line attached to the safety valve and extending to 
the earth's surface, and a second, typically wireline-con- 
veyed, safely valve subsequently landed in the malfunc- 
tioning safety valve. This operation, in which a safety 
valve is prevented from closing and fluid communication 
is established with the safety valve's control line, is 
sometimes referred to as a "primary" lock-out. 

In another typo of lock-out, a second control lino- 
operated safety valve is not to be installed, so it is not 
necessary or desired to establish fluid communication 
with a control line. This operation, in which a safety valve 
is prevented from closing, but fluid communication is not 
established with the safety valve's control line, is some- 
times referred to as a "secondary" lock-out. Another 
safety valve which does not use control line pressure in 
its operation, such as a tubing-pressure or velocity-type 
safety valve, may or may not be subsequently installed 
to replace the locked-out safety valve. In any event, 
such secondary lock-out operation permits remedial op- 
erations to be performed in the well, without the danger 
of the safety valve inadvertently closing on a wireline, 
coiled tubing, or during an acidizing treatment, etc. 

Some safety valves, such as the SP-1™ safety 
valve manufactured by, and available from, Halliburton 
Energy Services of Duncan, Oklahoma, are initially 
equipped with built-in features that facilitate convenient 
lock-out operations. However, other salety valves, such 
as Halliburton Energy Services' WELLSTAR® safety 
valve, do not include such features and, thus : a lock-out 
operation for these safety valves typically involves use 
of a specially designed tool. The loo! is usually posi- 
tioned within the safety valve and a mechanism of the 
tool is actuated to prevent closure of the safety valve. 

One type of specially designed tool used for sec- 
ondary lock-out of a safety valve deposits an expanda- 
ble ring within the safety valve, in order to maintain a 
flapper of the safety valve in an open position. The ex- 
pandable ring is deposited within the safety valve so that 
the ring contacts the flapper and overcomes the biasing 
force of a spring acting to close the flapper Unfortunate- 
ly, due to design resirictions of the tool, the ring is very 



thin in cross-section and, thus, potentially weak and un- 
reliable, the ring may extend inwardly into an axial flow 
passage of the tool and interfere with subsequent oper- 
ations therein, and the ring is susceptible to damage and 

5 dislodgement if the safety valve is inadvertently operat- 
ed by applying fluid pressure to its control line. 

Another type of specially designed tool used for 
secondary lock-out of a safety valve deposits an ex- 
pandable ring within the safety valve between an open- 

10 ing prong of the valve and an internal shoulder to there- 
by prevent the opening prong from displacing to a posi- 
tion in which the valve will be permitted to close. The 
tool is latched into the opening prong and tubing pres- 
sure is applied to a tubing string attached above the 

f 5 safety valve in order to displace the opening prong to a 
position in which the valve is open, and then to deposit 
the expandable ring. Unfortunately, it is possible for the 
ring to be deposited in the wrong location since it is 
latched to the movable opening prong and a shear pin 

20 which determines the pressure at which the ring is de- 
posited may shear before the opening prong has been 
fully displaced to the open position. Additionally, due to 
design restrictions, the ring is very thin in cross-section 
and weak. 

2S From the foregoing, it can be seen that it would be 
quite desirable to provide an apparatus for achieving 
lock-out of a safety valve which does not utilize a thin or 
weak expandable ring and which is not located relative 
to a moveable point of reference during its operation, 
30 but which prevents closure of the safety valve by depos- 
iting an expandable ring within the valve. Additionally, it 
would be desirable to provide an expandable ring for use 
with the apparatus that is structurally sound in axial com- 
pression, but that is capable of significant radial expan- 
ds sion and contraction. Furthermore, it would be desirable 
to provide the apparatus with features that prevent dep- 
osition of the ring when the apparatus is not actuated 
properly, enable the ring to be safely retrieved with the 
apparatus in the event that the apparatus has been only 
40 partially, or improperly, actuated, and which indicate up- 
on retrieval to the earth's surface whether the apparatus 
has been properly actuated. Methods of achieving lock- 
out of a safety valve which ensure convenient and reli- 
able operations in preventing closure of the safety valve 
45 would also be desirable. 

Still further, it would be desirable to provide an ap- 
paratus which is capable of depositing a radially dis- 
placeable ring with respect to any of a variety of down- 
hole tools. For example, tools such as packers, sliding 
50 side doors, plugs, etc. may have one or more members 
disposed therein which are displaceable to set or unset, 
open or close, or otherwise operate the tools. Such an 
apparatus may be used to limit displacement of these 
members. Alternatively, the deposition of a radially dis- 
ss placeable ring relative to a downhole tool may be used 
for other purposes, for example, to centralize a packer 
plug ; etc. within a wellbore prior to setting it therein. 
In carrying out the principles of the present inven- 
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tion, in accordance with a described embodiment there- 
of, an apparatus is provided which is capable of accu- 
rately and reliably depositing a structurally sound radi- 
ally displaceable ring within a safety valve or other 
downhole tool. The expandable ring has structural ca- $ 
pabilities which are far superior to any previous expand- 
able rings utilized in lock-out mechanisms. Methods of 
achieving lock-out of a safety valve are also provided. 

In broad terms, an apparatus is provided which lo- 
cates and locks relative to a fixed reference, such as a 10 
profile formed in a portion of a body of a safety valve. 
The apparatus also includes a set of dogs which extend 
radially outward and engage an opening prong of the 
valve upon application of an axial force 1o the apparatus. 
Thereafter, fluid pressure applied to the apparatus caus- ^ 
es the opening prong to displace and open the safety 
valve. Further application of fluid pressure releases a 
radially compressed expandable ring, so that it is de- 
posited in a recess between the opening prong and an 
internal shoulder of the safely valve. 20 

After the ring is deposited, an indication of proper 
actuation of the apparatus is provided by an equalization 
of fluid pressure across the apparatus, which may be 
detected at the earth's surface. In the event that the ap- 
paratus has not been actuated properly, the expandable 2s 
ring is not deposited. In order to ensure that the ring is 
not deposited improperly, a mechanism of the apparatus 
which deposits the ring is directly tied to a mechanism 
of the apparatus which displaces the opening prong. 

The ring depositing mechanism retains the expand- 30 
able ring therein during transport to the earth's surface, 
in the event that the apparatus has partially, or improp- 
erly, actuated. Additionally, the ring depositing mecha- 
nism provides a positive indication of proper actuation 
of the apparatus. 35 

A disclosed and described embodiment of the ex- 
pandable ring includes a series of circumferentially 
spaced apart cantilevers. The cantilevers are joined to 
each other at opposite ends of the ring, with the ring 
being continuous. When the ring is radially compressed, *o 
the cantilevers are deflected circumferentially, thereby 
decreasing the ring's circumference. In this manner, sig- 
nificant radial compression of the ring is achieved, while 
maintaining significant ability to resist axially compres- 
sive loads applied thereto. 45 

According to one aspect of the invention there is 
provided a radially deflectable ring operatively position- 
able relative to first and second members of a downhole 
tool to limit displacement of the first member relative to 
the second member, the ring comprising: a series of 50 
generally circumferentially spaced apart and generally 
axially extending cantilevers, the cantilevers being in- 
sertable axially between a portion of the first member 
and a portion of the second member. 

In an embodiment; the ring further comprises first 55 
and second series ol generally circumferentially spaced 
apart segments, the first segments being axially spaced 
apart from the second segments, and each of the can- 



tilevers has opposite ends, one of each of the cantilever 
opposite ends being attached to a corresponding one of 
the first segments, and the other of each of the cantilever 
opposite ends being attached to a corresponding one of 
the second segments. Preferably, each of the first seg- 
ments is attached to two of the one of the cantilever op- 
posite ends, and each of the second segments is at- 
tached to two of the other of the cantilever opposite 
ends. At least one of the first and second series of seg- 
ments may be generally annular-shaped. 

In an embodiment, each of the cantilevers is at- 
tached to two other ones of the cantilevers, the series 
of cantilevers thereby forming the ring in a generally cir- 
cumferentially continuous manner. 

In an embodiment, each of the cantilevers has first 
and second opposite ends, each of the first opposite 
ends being attached to another of the first opposite 
ends, and each of the second opposite ends being at- 
tached to another of the second opposite ends. The first 
opposite ends may be attached to each other via a first 
series of generally circumferentially spaced apart seg- 
ments. The second opposite ends may be attached to 
each other via a second series of generally circumfer- 
entially spaced apart segments. 

According to another aspect of the invention, there 
is provided a method of locking-out a safety valve oper- 
atively positioned within a subterranean wellbore, the 
method comprising the steps of: locking a tool within the 
safety valve in a fixed position relative to an outer hous- 
ing of the safety valve; and operating the tool to deposit 
a radially deflectable ring within the safety valve and 
thereby restrict displacement of an actuator member of 
the safety valve. 

The step of locking may further comprise latching 
the tool to an internal profile attached to the outer hous- 
ing. The step of locking may further comprise radially 
outwardly extending a latch member into engagement 
with the internal profile. The step of locking may further 
comprise releasably securing the latch member in its en- 
gagement with the internal profile. 

The step of operating the tool may further comprise 
displacing the actuator member from a position in which 
the safety valve is closed to a position in which the safety 
valve is open 

The displacing step may be performed by engaging 
a portion of the tool with the actuator member, and dis- 
placing the tool portion relative to the outer housing. 

The displacing step may be performed by applying 
fluid pressure to the tool, and the tool may be free of 
sealing engagement with the actuator member. 

In the operating step, the ring may be deposited in 
an annular recess axially between a portion of the actu- 
ator member and an internal shoulder of the safety 
valve. 

The operating step may be performed by applying 
a sequence of increasing fluid pressure to the tool. A 
first portion of the sequence may cause the tool to en- 
gage the actuator member. A second portion of the se- 
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quence may cause the tool to displace the actuator 
member 

According to another aspect of the invention there 
is provided apparatus for use in locking-out a safety 
valve having an actuator member displaceable relative 
to an internal profile attached to an outer housing of the 
safety valve, the apparatus comprising: a latch mecha- 
nism capable of engaging the interna! profile and secur- 
ing the latch mechanism in a fixed position relative to 
the outer housing; a displacement mechanism attached 
to the latch mechanism, the displacement mechanism 
being capable of engaging the actuator member and 
displacing the actuator member relative to the latch 
mechanism to a first position in which the safety valve 
is open; and a blocking member carried relative to the 
displacement mechanism, the blocking member being 
deposited within the safety valve and restricting dis- 
placement of the actuator member when the actuator 
member is displaced to the first position by the displace- 
ment mechanism. 

In an embodiment, the safety valve further has a 
seal bore, the actuator member being axially slidably 
disposed between the internal profile and the seal bore, 
and the displacement mechanism includes a seal capa- 
ble of sealingly engaging the seal bore when the latch 
mechanism engages the internal profile. The seal may 
be attached to the latch mechanism, such that the seal 
is secured in its position relative to the outer housing 
when the actuator member is displaced by the displace- 
ment mechanism 

The displacement mechanism may include at least 
one radially outwardly extendable engagement member 
capable of engaging the actuator member. The dis- 
placement mechanism may be configured to displace 
the engagement member relative to the latch mecha- 
nism in order to displace the actuator member to the first 
position The displacement mechanism may further in- 
clude a piston attached to the engagement member the 
piston being capable of displacing relative to the latch 
mechanism in response to fluid pressure applied to the 
piston. 

The apparatus may further comprise a pressure re- 
lief device, the pressure relief device being configured 
to relieve the fluid pressure applied to the piston after 
the blocking member is deposited within the safety 
valve. 

Preferably the blocking member is a generally cir- 
cumferenlially continuous ring which preferably com- 
prises a series of interconnected generally axially ex- 
tending cantilevers. 

Most preferably the blocking ring comprises a radi- 
ally deflectable ring as described above. 

The blocking member may be radially inwardly re- 
tained by a first retainer secured to the displacement 
mechanism and by a second retainer axially slidingly 
disposed relative to the displacement mechanism. The 
second retainer may be releasably secured to the dis- 
placement mechanism, the second retainer being re- 



leased for sliding displacement relative to the displace- 
ment mechanism when the displacement mechanism is 
displaced a predetermined distance relative to the latch 
mechanism. 

s According to another aspect of the invention there 
is provided apparatus for locking-out a safety valve op- 
eratively positioned within a subterranean wellbore, the 
apparatus comprising: a radially deflectable ring includ- 
ing a series of generally circumlerentially spaced apart 

10 and generally axially extending cantilevers. The radially 
deflectable ring of said apparatus may have the features 
of the radially deflectable ring described above. 

According to another aspect of the invention there 
is provided a method of locking-out a safety valve oper- 
as atively positioned within a subterranean wellbore, the 
method comprising the steps of: sealingly engaging a 
lock-out tool with a seal bore of the safety valve, the seal 
bore being attached to an outer housing of the safety 
valve; securing the lock-out tool axially within the safety 

20 valve relative to the outer housing; and applying fluid 
pressure to the lock-out tool to thereby cause a portion 
of the lock-out tool to engage an actuator member of the 
safety valve and displace the actuator member relative 
to the outer housing. 

2S The fluid pressure applying step may further com- 
prise opening the safety valve by such displacement of 
the actuator member. 

The fluid pressure applying step may further com- 
prise axially elongating an annular recess within the 

30 safety valve 

Preferably, the method further comprises the step 
of depositing a blocking member within the annular re- 
cess to thereby restrict displacement of the actuator 
member relative to the outer housing. 

35 The blocking member is preferably a ring having a 
generally circumferentially continuous construction. 
More preferably, the ring further has a series of inter- 
connected-generally axially extending cantilevers, the 
cantilevers being laterally deflectable to thereby permit 

40 radial compression of the ring The ring used in the 
method may have the features of the radially deflectable 
ring described above. 

In the securing step, the lock-out tool may be se- 
cured to an internal profile of the safety valve, the actu- 

45 ator member being disposed axially between the seal 
bore and the internal profile. 

According to another aspect of the invention there 
is provided a method of limiting displacement of a first 
member of a tool operatively positioned within a subter- 

so ranean wellbore, the method comprising the steps of: 
locking an apparatus within the tool in a fixed position 
relative to a second member of the tool; and operating 
the apparatus to deposit a radially deflectable blocking 
member relative to the tool and thereby restrict displace- 

55 ment of the first member. 

The step of locking further may comprise latching 
the apparatus to an internal profile formed on the second 
member The step of locking may further comprise radi- 
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ally outwardly extending a latch member into engage- 
ment with the internal profile. The step of locking may 
further comprise releasably securing the latch member 
in its engagement with the internal profile. The step of 
operating the apparatus may further comprise displac- 5 
ing the first member from a first position to a second 
position to thereby operate the tool. 

The displacing step may be performed by engaging 
a portion of the apparatus with the first member, and dis- 
placing the apparatus portion relative to the second 10 
member. 

The displacing step may be performed by applying 
fluid pressure to the apparatus, and the apparatus may 
be free of sealing engagement with the first member. 

In the operating step, the blocking member may be 15 
deposited in an annular recess within the tool. 

The operating step may be performed by applying 
a sequence of increasing fluid pressure to the appara- 
tus. A first portion of the sequence may cause the ap- 
paratus to engage the firsl member. A second portion of 20 
the sequence may cause the apparatus to displace the 
first member. 

According to another aspect of the invention there 
is provided apparatus for limiting movement of a mem- 
ber of a tool operatively positioned within a subterrane- 2S 
an wellbore, the apparatus comprising: a radially de- 
flectable ring including a series of generally circumfer- 
entially spaced apart and generally axially extending 
cantilevers, the ring being releasably retained relative 
to the remainder of the apparatus, whereby the appara- 30 
tus is capable of depositing the ring relative to the tool. 

The ring may have the features of the radially de- 
flectable ring described above. 

According to another aspect of the invention there 
is provided apparatus for use in limiting displacement of 3S 
a first member operatively displaceable relative to a sec- 
ond member of a tool, the apparatus comprising: a latch 
mechanism capable of engaging a profile secured rela- 
tive to the second member and thereby securing the 
latch mechanism in a fixed position relative to the sec- 40 
ond member; a displacement mechanism attached to 
the latch mechanism, the displacement mechanism be- 
ing capable of engaging the first member and displacing 
the first member relative to the latch mechanism; and a 
blocking member carried relative to the displacement 45 
mechanism, the blocking member being deposited rel- 
ative to the tool and limiting displacement of the first 
member when the first member is displaced by the dis- 
placement mechanism. 

The tool may further have a seal bore, the first mem- so 
ber being axially slidably disposed between the profile 
and the seal bore : and the displacement mechanism 
may include a seal capable of sealingly engaging the 
seal bore when the latch mechanism engages the pro- 
file. The sea! may be attached to the latch mechanism, 55 
such that the seal is secured in its position relative to 
the second member when the first member is displaced 
by the displacement mechanism. 
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The displacement mechanism may include at least 
one radially displaceable engagement member capable 
of engaging the first member. The displacement mech- 
anism may be configured to displace the engagement 
member relative to the latch mechanism in order to dis- 
place the first member relative to the second member. 
The displacement mechanism may further include a pis- 
ton attached to the engagement member, the piston be- 
ing capable of displacing relative to the latch mechanism 
in response to fluid pressured applied to the piston. 

The apparatus may further comprise a pressure re- 
lief device, the pressure relief device being configured 
to relieve the fluid pressure applied to the piston after 
the blocking member is deposited relative to the tool. 

Preferably, the blocking member is a generally cir- 
cumferentially continuous ring which preferably com- 
prises a series of interconnected generally axially ex- 
tending cantilevers. 

Most preferably the blocking ring comprises a radi- 
ally deflectable ring as described above. 

The blocking member may be radially inwardly re- 
tained by a first retainer secured to the displacement 
mechanism and by a second retainer axially slidingly 
disposed relative to the displacement mechanism. The 
second retainer may be releasably secured to the dis- 
placement mechanism, the second retainer being re- 
leased for sliding displacement relative to the displace- 
ment mechanism when the displacement mechanism is 
displaced a predetermined distance relative to the latch 
mechanism. 

The displacement mechanism may be configured 
to displace the first member in a first direction relative 
to the latch mechanism, and the apparatus may further 
comprise a biasing member, the biasing member bias- 
ing the displacement mechanism in a second direction 
relative to the latch mechanism, the second direction be- 
ing opposite to the first direction. The biasing member 
may bias the displacement mechanism toward a posi- 
tion in which the displacement member disengages the 
first member. 

Reference is now made to the accompanying draw- 
ings, in which: 

Fig. 1 is an embodiment of an isometric view of a 
radially deflectable ring according to the present in- 
vention; 

Figs. 2A-2D are quarter-sectional views of succes- 
sive axial sections of an embodiment of a lock-out 
tool according to the present invention, the lock-out 
tool being shown in a configuration in which it is in- 
itially run into a subterranean well in an operation • 
to lock-out a safety valve installed therein; 
Figs. 3A-3D are cross-sectional views of succes- 
sive axial sections of the lock-out tool of Figs. 2A- 
2D, the lock-out tool being shown in a configuration 
in which it has been secured to, and sealingly en- 
gaged with, the safety valve, and initial fluid pres- 
sure has been applied to cause the lock-out tool to 
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engage an actuator member of the safety valve; 
Figs 4A-4D are cross-sectional views of succes- 
sive axial sections of the lock-out tool of Figs. 2A- 
2D, the lock-out tool being shown in a configuration 
in which additional fluid pressure has been applied 
to cause the lock-out tool to displace the actuator 
member and open the safety valve; 
Figs. 5A-5D are cross-sectional views of succes- 
sive axial sections of the lock-out tool of Figs. 2A- 
2D, the lock-out tool being shown in a configuration 
in which further fluid pressure has been applied to 
cause the lock-out tool to deposit the ring of FIG. 1 
within the safety valve; and 
FIGS. 6A-6D are cross-sectional views of succes- 
sive axial sections of the lock-out tool of FIGS. 2A- 
2D, the lock-out tool being shown in a configuration 
in which it is being retrieved from within the safety 
valve. 

Representatively illustrated in FIG. 1 isa radially de- 
flectable ring 10 which embodies principles of the 
present invention. In the following description of the ring 
10 and other apparatus and methods described herein, 
directional terms, such as "above", "below", "upper", 
"lower", etc., arc used for convenience in referring to the 
accompanying drawings. Additionally, it is to be under- 
stood that the various embodiments of the present in- 
vention described herein may be utilized in various ori- 
entations, such as inclined, inverted, horizontal, vertical, 
etc., without departing from the principles of the present 
invention. 

The ring 10 is uniquely formed in a circumferentially 
continuous manner. To accomplish this construction, a 
series of circumferentially spaced apart cantilevers 12 
are attached to each other at opposite ends. Thus, a 
particular cantilever 12a is attached at one of its oppo- 
site ends to another circumferentially adjacent cantilev- 
er 1 2b, and is attached at its other opposite end to an- 
other circumferentially adjacent cantilever 12c. In this 
manner, the cantilever 12a is disposed circumferentially 
between the cantilevers 12b and 12c, and is attached 
to each of them. 

Each of the cantilevers 1 2 is attached to two others 
of the cantilevers, progressing circumferentially about 
the ring 10. Thus, the ring 10 is circumferentially contin- 
uous: with there being no complete axial break between 
any adjacent pair of the cantilevers 12. The applicant 
prefers thai the ring 10 described herein be circumfer- 
entially continuous in order to evenly distribute stresses 
and resulting deflection throughout the ring, however it 
is to be clearly understood that a ring including a series 
of circumferentially spaced apart cantilevers could be 
constructed in accordance with the principles of the 
present invention without that ring being circumferen- 
tially continuous. 

In the representatively illustrated ring 10, the canti- 
levers 12 are attached at their opposite ends utilizing a 
series of circumferentially spaced apart segments 14, 
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16. One series of segments 14 is attached at one axial 
end of the cantilevers 12, and the other series of seg- 
ments 16 is attached at the other axial end of the canti- 
levers. In this manner, each one of the cantilevers 1 2 is 

5 attached at one of its ends to one of the segments 14, 
and is attached at the other one of its ends to one of the 
segments 16 Each one of the segments 14, 16 is at- 
tached to two circumferentially adjacent cantilevers 12. 
Since the segments 1 4 are circumferentially spaced 

10 apart from each other, and the segments 1 6 are circum- 
ferentially spaced apart from each other, the ring 1 0 may 
be radially deflected to, for example, radially compress 
the ring, by forcing the segments circumferentially to- 
ward each other. Of course, the ring 10 may arso be ra- 

is dially expanded by forcing the segments 14, 16 further 
circumferentially apart from each other. 

When the circumferential spacing between the seg- 
ments 14, 16 is altered by, for example, forcing the seg- 
ments circumferentially toward each other, the cantilev- 

20 ers 12 are laterally deflected from their at rest positions 
as shown in FIG. 1 Referring momentarily to FIG. 2B, 
the ring .10 is representatively illustrated installed in a 
lock-out tool 20, wherein the ring is radially compressed, 
thereby forcing the segments 1 A, 1 6 circumferentially to- 

2S ward each other. Note that each of the cantilevers 1 2 is 
laterally deflected and does not extend perfectly axially 
as compared to the cantilevers shown in FIG. 1 . It is to 
be clearly understood that it is not necessary in keeping 
with the principles of the present invention for the can- 

30 tilevers 1 2 to extend perfectly axially in their free states, 
for example, the cantilevers may extend spirally or hel- 
ically between the segments 14, 16. However, the ap- 
plicant prefers that the cantilevers 12 be laterally de- 
flectable without causing yielding of, or other damage 

35 to, the cantilevers, so that the ring 10 will be capable of 
being radially compressed and then released for radial 
expansion when desired. 

The segments 1 4, 1 6 are generally annular shaped 
and are somewhat radially enlarged relative to the can- 

40 tilevers 12, and have externally sloped end portions 18 
formed thereon. In a manner that will be more fully de- 
scribed hereinbelow, the ring 1 0 is radially inwardly re- 
tained in a radially inwardly compressed configuration 
at the end portions 1 8 when installed in the tool 20. How- 

45 ever, it is to be clearly understood that it the segments 
14, 16 may be other than annular shaped, may not be 
radially enlarged, and may include otherwise shaped 
end portions, without departing from the principles of the 
present invention. 

50 The applicant has found through experimentation 
that a prototype of the ring 1 0 is capable of resisting very 
large axially compressive loads, and may be significant- 
ly radially compressed from its free state. Since the can- 
tilevers 12 are permitted to deflect laterally along their 

55 entire axial lengths without yielding, the ring 10 returns 
to its free state without taking a "set" after being radially 
compressed Furthermore, due to its circumferentially 
continuous construction, the ring 10 may easily be radi- 
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ally compressed, returned to its free state, radially ex- 
tended, etc., while maintaining a generally cylindrical 
shape. The above benefits make the ring 10 particularly 
suitable for use in a lock-out tool, such as the lock-out 
tool 20 described hereinbetow, although the ring may 5 
also be used in other tools, devices, etc., without depart- 
ing from the principles of the present invention. 

Although the ring 1 0 has been described herein with 
reference to the illustrated representative embodiment 
shown in the figures, it is to be understood that changes 
may be made thereto without departing from the princi- 
ples of the present invention. For example, instead of 
the ring 10 being generally cylindrical or annular- 
shaped, it may actually be elliptical or polygonal in lat- 
eral cross-section, the segments 14, 16 may be other- 
wise shaped and may not be utilized at all, the cantilev- 
ers 12 may be otherwise attached to each other, etc. 
Such changes are contemplated by the principles of the 
present invention. 

Referring additionally now to FIGS. 2A-2D, the lock- 
out tool 20 embodying principles of the present invention 
is representatively illustrated. The lockout tool 20 is de- 
scribed herein as it may be utilized in a secondary lock- 
out of a subterranean safety valve, but it is to be under- 
stood that a lock-out tool constructed in accordance with 
the principles of the present invention may be used in 
other operations. For example, a lock-out tool construct- 
ed in accordance with the principles of the present in- 
vention may be utilized in a primary lock-out operation. 
As another example, a tool constructed in accordance 
with the principles of the present invention may be used 
to deposit a radially displaceable ring with respect to a 
packer, plug, sliding side door, or other downhole tool. 

As representatively illustrated, the lock-out tool 20 
includes a latch mechanism 22, a displacement mech- 
anism 24, and a blocking member, representatively, the 
ring 10. Blocking members other than the ring 10 may 
be used in the tool 20 without departing from the princi- 
ples of the present invention. In the tool 20, the latch 
mechanism 22 is used to releasably secure the tool rel- 
ative to a safety valve, and the displacement mecha- 
nism 24 is used to displace an actuator member of the 
safety valve to thereby open the valve. The blocking 
member 10 is then deposited in the safety valve to re- 
strict displacement of the actuator member, thereby pre- 
venting closure of the safety valve. Displacement o1 the 
actuator member and deposition of the blocking mem- 
ber 10 are achieved by applying fluid pressure to the 
tool 20. In the following description of the tool 20, the 
construction of each of the mechanisms will first be de- 
tailed, and then use of the tool in a secondary lock-out 
operation will be described. 

The latch mechanism 22 includes an upper head 
26. The upper head 26 facilitates threaded attachment 
of the tool 20 to a conveyance, such as a wireline, slick- 
line, coiled tubing, etc. In addition, an axially downward- 
ly directed force may be applied to the upper head 26 
1o shear a shear screw 26 installed radially therethrough 



and into a generally tubular latch mandrel 30. Such force 
may be applied by jarring down on the upper head 26 
in a conventional manner after the tool 20 has been po- 
sitioned within the safety valve as described more fully 
hereinbelow. 

The upper head 26 is threadedly attached to a gen- 
erally tubular key support 32, which is axially slidingly 
disposed about the latch mandrel 30. When the shear 
screw 28 is sheared, the upper head 26 and key support 
32 are permitted to displace axially downward relative 
to the latch mandrel 30. Furthermore, the key support 
32 is permitted to displace downward relative to a gen- 
erally tubular key retainer 34 and a series ol circumfer- 
entially spaced apart keys 36 extending radially th rough 
the key retainer. 

Each of the keys 36 is biased radially outward by a 
spring 38. The keys 36 have an external profile 40 
formed thereon which is complementarily shaped rela- 
tive to an internal profile formed within, or attached to, 
the safely valve. As described more fully hereinbelow, 
when the tool 20 is conveyed into the safety valve, the 
keys 36, biased outward by the springs 38, engage the 
internal profile and prevent further downward displace- 
ment of the tool. The downwardly directed force may 
then be applied to the upper head 26 to shear the shear 
pin 28 and downwardly displace the upper head and key 
support 32. 

When the key support 32 is downwardly displaced 
relative to the key retainer 34 and keys 36, it will radially 
outwardly support the keys 36, so that the keys cannot 
disengage from the internal profile of the safety valve. 
Additionally, a shear pin 42 extending radially through 
the key retainer 34 will displace radially inwardly, due to 
a biasing force exerted by a spring 44, into a groove (not 
shown) formed externally on the key support 32 to there- 
by prevent upward displacement of the key support rel- 
ative to the key retainer. In order to disengage the keys 
36 from the safety yalve internal profile, an upwardly di- 
rected force is applied to the upper head 26 to shear the 
shear pin 42 and thereby permit the key support 32 to 
be displaced axially upward, so that it no longer radially 
outwardly supports the keys 36. 

The latch mandrel 30 is threadedly attached at its 
lower end to a generally tubular expander sleeve 46. 
The expander sleeve 46 extends radially outwardly 
through a shear sleeve 48 of the displacement mecha- 
nism 24 at a series of circumferentially spaced apart and 
axially extending slots 50 formed through the shear 
sleeve. The shear sleeve 48 is, thus, axially displacea- 
ble relative to the expander sleeve 46, even though the 
lower end of the expander sleeve extends radially 
through the shear sleeve. 

The expander sleeve 46 is threadedly attached to 
a generally tubular spring housing 52 where the expand- 
er sleeve extends radially through the shear sleeve 4B. 
The spring housing 52 is threadedly attached to a gen- 
erally tubular piston housing 54. The piston housing 54 
is threadedly attached to a generally tubular bottom 
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nose 56, thereby axially retaining a circumferential seal, 
• representatively, a packing stack 58, externally thereon 

When the tool 20 is conveyed into the safety valve 
as described more fully hereinbelow, the seal 58 will 
sealingly engage an internal seal bore within, or at- 5 
tached to, the safety valve. Such sealing engagement 
will preferably occur at, or just prior to, engagement of 
the keys 36 with the safety valve internal profile. Thus, 
when the latch mechanism 22 releasably secures the 
tool 20 within the safety valve, the tool is also sealingly 10 
engaged therewith. Note that the axial distance between 
the keys 36 and seal 58 preferably remains constant 
during the lock-out operation, but it is to be clearly un- 
derstood that it is not necessary for this distance to re- 
main constant in a lock-out tool constructed in accord- is 
ance with the principles of the present invention. 

The shear sleeve 48 is releasably secured against 
axial displacement relative to the latch mechanism 22 
by one or more shear screws 60 (only one of which is 
visible in FIG. 2C) installed radially through the spring ?o 
housing 52 and into the shear sleeve. An annular piston 
62 is axially slidingly and sealingly engaged within a pis- 
ton bore 64 of the piston housing 54. The piston 62 is 
axially retained and sealingly engaged on a generally 
tubular piston sleeve 66 by a generally tubular cap 68, 25 
which is threadedly attached to the piston sleeve. The 
piston sleeve 66 is, in turn, threadedly attached to the 
shear sleeve 48, thereby effectively attaching the piston 
62 to the shear sleeve. As will be more fully described 
hereinbelow, when a predeterminedfluid pressure is ap- 30 
plied across the piston 62, the shear screw 60 will shear, 
thereby permitting the displacement mechanism 24 to 
downwardly displace relative to the latch mechanism 
22. 

Fluid pressure is applied across the piston 62 in op- 35 
eration of the tool 20 after the seal 58 has sealingly en- 
gaged the safety valve seal bore. Fluid pressure may 
then be applied to a tubing string from which the safety 
valve is suspended at the earth's surface. The fluid pres- 
sure will enter one or more ports 70 and pass into an «o 
axial fluid passage 72 which extends through the tool 20. 

The fluid passage 72 is blocked in the tool 20 as 
shown in FIGS. 2A-2D by a generally cylindrical drop 
74. The drop 74 is axially slidingly received within the 
expander sleeve 46. A generally axially extending slot 45 
76 is formed through the drop. A screw 78 is installed 
laterally through the slot 76 and is secured to the ex- 
pander sleeve 46 Thus : cooperative engagement of the 
screw 78 in the slot 76 limits axial displacement of the 
drop 74 relative to the expander sleeve 46. so 

A generally conical nose 80 is formed on a lower 
end of the drop 74. As shown in FIG. 2C, the nose seal- 
ingly engages a seal 82 retained axially between shear 
sleeve 48 and the piston sleeve 66. Such sealing en- 
gagement between the nose 80 and seal 82 prevents 55 
fluid pressure in a portion of the fluid passage 72 above 
the seal from entering a lower portion of the fluid pas- 
sage below the seal Thus, with the tool 20 configured 



as shown in FIGS. 2A-2D, fluid pressure may be applied 
across the piston 62 by applying the fluid pressure to 
the upper portion of the fluid passage 72 with the drop 
74 sealingly engaged with the seal 82. 

Note that the seal 82 is rigidly secured relative to 
the displacement mechanism 24, but that the drop 74 is 
axially slidingly secured relative to the expander sleeve 
46. It will be readily appreciated that, when the displace- 
ment mechanism 24 is downwardly displaced relative to 
the latch mechanism 22 as described more fully herein- 
below, the drop 74 will be permitted to displace down- 
wardly therewith, but only to the extent that the engage- 
ment of the screw 78 in the slot 76 permits. Thus, if the 
seal 82 displaces further downwardly after the screw 78 
has contacted an upper edge of the slot 76, the drop 74 
will no longer sealingly engage the seal 82. It will be ap- 
parent to a person of ordinary skill in the an that, if the 
drop 74 no longer sealingly engages the seal 82, the 
fluid pressure will enter the lower portion of the fluid pas- 
sage 72 and pass through the piston sleeve 66, piston 
62, cap 68, etc., and a pressure differential across the 
piston can no longer be maintained. 

The shear sleeve 48 is threadedly attached at its 
upper end to a dog retainer 84. A series of three dogs 
86 extend radially slidingly through the dog retainer 84. 
As shown in FIG. 2B : the dogs 86 are radially retracted 
and contact a radially reduced portion 88 of the expand- 
er sleeve 46. During conveyance of the tool 20 into the 
safety valve, the dogs 86 are preferably radially retract- 
ed as shown in FIG 2 B. However, upon downward dis- 
placement of the displacement mechanism 24, the dogs 
86 will be downwardly displaced relative to the expander 
sleeve 46, radially extended by an inclined face 90 
formed on the expander sleeve 46, and maintained in 
their radially extended position by a radially enlarged 
portion 92 formed on the expander sleeve. In this man- 
ner, the dogs 86 radially outwardly engage an actuator 
member of the safety valve and permit the actuator 
member to be downwardly displaced along with the dis- 
placement mechanism 24. 

The dog retainer 84 has a circumferential recess 94 
formed thereon. The recess 94 is complementarily 
shaped relative to the end portions 18 of the segments 
16 Thus, when the ring 10 is radially compressed, and 
the end portions 1 8 of the segments 1 6 are inserted into 
the recess 94 and axially maintained therein, the ring 1 0 
is prevented from radially expanding relative to the dog 
retainer 84. 

Similarly, a generally tubular ring retainer 96 has a 
circumferential recess 98 formed thereon which is com- 
plementarily shaped relative to the end portions 18 of 
the segments 14. When the ring 10 is radially com- 
pressed; and the end portions 18 of the segments 14 
are inserted into the recess and axially maintained 
therein, the ring 1 0 is prevented from radially expanding 
relative to the ring retainer 96. 

The ring 10 is maintained axially between the dog 
retainer 84 and the ring retainer 96 by means of a gen- 
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©rally tubular retainer sleeve 100. The retainer sleeve 
100 is threadedly attached to the dog retainer 84 and is 
axialiy slidingly disposed about the latch mandrel 30. 
One or more balls 102 (only one of which is visible in 
FIG. 2B) is radially slidingly received through the retain- s 
er sleeve 100. As shown in FIG. 2B, the ball 102 is ra- 
dially retained between an outer side surface 1 04 of the 
latch mandrel 30 and a recess 1 06 internally formed on 
the ring retainer 96. 

Engagement of the ball 102 in the recess 106 pre- 10 
vents axial displacement of the ring retainer 96 relative 
to the retainer sleeve 100. Thus, with the ball 102 en- 
gaged in the recess 106, the ring retainer 96 is not per- 
mitted to axialiy displace relative to the dog retainer 84, 
and the ring 1 0 is axialiy retained between the recesses is 
94, 98. However, when the displacement mechanism 24 
has displaced downwardly a sufficient distance, the ball 
102 will no longer be retained radially outward into en- 
gagement with the recess 106 by the surface 104 and 
the ring retainer 96 will be permitted to displace axialiy 20 
upward relative to the dog retainer 84, thereby releasing 
the ring 10 for radial expansion, as will be more fully 
described hereinbelow. 

A spirally wound compression spring 1 08 applies 
an upwardly biasing force to the ring retainer 96. When 25 
the ball 102 is permitted to disengage from the recess 
1 06, the spring 1 08 assists in axialiy upwardly displacing 
the ring retainer 96 to release the ring 10, and maintains 
the ring retainer in its axialiy upwardly displaced position 
relative to the retainer sleeve 1 00. It is to be understood 30 
that it is not necessary for the spring 108 to assist' in 
radially upwardly displacing the ring retainer 96 in the 
tool 20, but the applicant prefers its use so that the ring 
retainer will remain in its axialiy upwardly displaced po- 
sition upon retrieval of the tool to the earth's surface. In 35 
this manner, an operator at the earth's surface may ver- 
ify proper operation of the tool 20, that is. that the dis- 
placement mechanism 24 displaced sufficiently to per- 
mit the ball 102 to be released from the recess 106. In 
a method of using the tool 20 described more fully here- *o 
inbelow, sufficient displacement of the displacement 
mechanism 24 ensures that the actuator member of the 
safety valve has displaced sufficiently to open the safety 
valve. 

Note that another spirally wound compression 45 
spring 110 is included in the tool 20. The spring 110 is 
retained radially between the piston sleeve 66 and the 
spring housing 52, and axialiy belween an internal 
shoulder of the spring housing and an external shoulder 
of the shear sleeve 48. The spring 110 exerts an up- so 
wardly biasing force on the displacement mechanism 
24, so that, if the displacement mechanism malfunc- 
tions, or the tool 20 must be retrieved before the dis- 
placement mechanism has been sufficiently downward- 
ly displaced to release the ring 10, the spring 110 will 55 
act to prevent further downward displacement of the dis- 
placement mechanism and reset the tool back to its orig- 
inal configuration wherein the dogs 86 are permitted to 



radially retract. In this manner, the tool 20 may be re- 
trieved without danger of the ring 10 being deposited 
inadvertently. 

Referring additionally now to FIGS. 3A-3D, the lock- 
out tool 20 is representatively illustrated received within 
a subterranean safety valve 112 interconnected as a 
portion of a tubing string 114 extending to the earth's 
surface. Such safety valves, which are designed for in- 
terconnection in tubing strings, are commonly referred 
to as tubing retrievable safety valves. The safety valve 
112 is schematically representative of the WELLSTAR® 
safety valve referred to above, and which is more fully 
described on page 4-5 of a Halliburton Completion Prod- 
ucts catalog no. CPP5653 and a sales brochure no. 
H00105, the disclosures of which are hereby incorpo- 
rated by this reference. It is to be clearly understood, 
however, that a lock-out tool constructed in accordance 
with the principles of the present invention may be uti- 
lized with other safety valves, and with other types of 
safety valves, such as wireline retrievable safety valves, 
etc. 

Additionally, it is to be clearly understood that a tool 
constructed in accordance with the principles of the 
present invention may be utilized to deposit a radially 
displaceablc ring with respect to other downhole tools. 
The tool may deposit the ring within, or external to, the 
other downhole tools, and the tool may facilitate radial 
expansion or contraction of the ring upon its deposition. 

As shown in FIGS. 3A-3D, the tool 20 has been par- 
tially actuated. The keys 36 of the latch mechanism 22 
have radially outwardly engaged an internal profile 116 
formed in an upper sub 118 of the safety valve 112. The 
upper sub 1 1 8 is threadedly attached to an outer hous- 
ing 120 of the safety valve 112. Thus, the latch mecha- 
nism 22 is prevented from displacing further axialiy 
downward relative to the safety valve 112. Note that it 
is not necessary for the latch mechanism 22 to engage 
an internal profile formed directly on the safety valve 
112, for example, the internal profile 116 could instead 
be formed internally on a nipple (not shown) intercon- 
nected in the tubing string 114 above the safety valve. 

A downwardly directed force has been applied to 
the upper head 26, for example, by jarring downwardly 
thereon. The shear screw 28 has been sheared, permit- 
ting the upper head and key support 32 to displace ax- 
ialiy downward relative to the remainder of the latch 
mechanism 22. Such downward displacement of the 
key support 32 radially outwardly supports the keys 36 
in engagement with the profile 116 and releasably pre- 
vents radially inward retraction of the keys. Thus, the 
latch mechanism is releasably secured relative to the 
safety valve 112 as shown in FIGS. 3A-3D. Note that 
the springs 38 are not shown in FIG. 3A for illustrative 
clarity. 

The seal 58 is sealingly engaged within a seal bore 
126 formed internally on a lower sub 128 of the safety 
valve 112. The lower sub 128 is threadedly attached to 
the outer housing 1 20 of the safety valve 1 1 2. Note that 
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it is not necessary for the seal bore 126 to be formed 
directly on the safety valve 112, it may instead be 
formed, for example, internally on another component 
of the tubing string 114 below the safety valve. 

As shown in FIGS. 3A-3D, a portion of a sequence 
of increasing fluid pressure has been applied to the tub- 
ing string 114 above the safety valve 112. This sequence 
of increasing fluid pressure may be applied in a contin- 
uous manner, however for clarity of description of the 
operation of the tool 20, specific portions of the se- 
quence will be separately described along with the cor- 
responding alterations in the configuration of the tool 20 
and safety valve 112. It is to be clearly understood that 
the portions of the sequence of increasing fluid pressure 
may or not be interrupted, may or not be applied in the 
specific order described herein, and may or may not be 
continuous without departing from the principles of the 
present invention. 

The fluid pressure applied to the tool 20 as shown 
in FIGS. 3A-3D has entered the port 70 and the upper 
portion of the fluid passage 72. However, with the drop 
74 sealingly engaging the seal 82, the fluid pressure is 
not permitted to enter the fluid passage 72 below the 
seal. Thus, a pressure differential is created across the 
piston 62, causing a downwardly directed force to be 
applied to the displacement mechanism 24. As a result, 
the shear screw 60 has sheared, thereby permitting the 
displacement mechanism 24 to displace somewhat ax- 
ially downward 

Such axially downward displacement of the dis- 
placement mechanism 24 has displaced the dogs 86 
downward relative to the expander sleeve 46, thereby 
causing the dogs to radially outwardly extend relative to 
the dog retainer 84. The dogs 86 now engage and axially 
contact an inclined face 1 22 formed internally on an ac- 
tuator member 124 of the safety valve 112. In the sche- 
matically represented safety valve 112, the actuator 
member 124 is an opening prong, which is axially dis- 
placed to open a flapper (not shown) of the valve in nor- 
mal operation of the safety valve. 

It is to be understood, however, that where a Jock- 
out tool constructed in accordance with the principles of 
the present invention is utilized in another safety valve, 
another type of safety valve, or another type of valve, 
the actuator member may be other than an opening 
prong without departing from the principles of the 
present invention. For example, where the tool 20 is uti- 
lized to lock-out a ball valve (in either a closed or open 
position), the actuator member 124 may instead be a 
piston, sleeve, arms, etc. associated with causing rota- 
tion of a ball. Thus, although the lock-out tool 20 as de- 
scribed herein is utilized to prevent closure of a certain 
type of tubing retrievable safety valve : a tool constructed 
in accordance with the principles o1 the present inven- 
tion may be utilized to prevent opening or closure of an- 
other type of valve, or perform another operation. 

Referring additionally now to FIGS. 4A-4D, a further 
portion of the sequence of increasing fluid pressure has 



been applied to the tubing string 114 above the safety 
valve 112. This increase in fluid pressure has caused 
the displacement mechanism 24 to further downwardly 
displace, thereby displacing the actuator member 124 

s downwardly therewith. This downward displacement of 
the actuator member 124 has opened the safety valve 
1 1 2, similar to the valve having been opened in a normal 
manner by applying fluid pressure to a control line at- 
tached to the valve. 

10 Of course, it will be readily apparent to one of ordi- 
nary skill in the art that when the tool 20 was initially 
inserted into the valve 112 the nose 56 would have de- 
flected the flapper (not shown) out of sealing engage- 
ment with its seat (not shown). However, the applicant 

ts prefers that the actuator member 124 be downwardly 
displaced to maintain the valve 112 in its open configu- 
ration after the ring 1 0 is deposited therein, as more fully 
described hereinbelow. 

Note that the dogs 86 remain radially outwardly en- 

20 gaged with the actuator member 124. The actuator 
member 1 24 is, thus, maintained in its downwardly dis- 
placed position during deposition of the ring 10. 

Note, also, that the balls 102 are about to be com- 
pletely released from the recess 106 of the ring retainer 

25 96. This is due to the fact that the displacement mech- 
anism 24 has downwardly displaced relative to the latch 
mandrel 30. When the balls 102 are permitted to radially 
inwardly retract completely out of engagement with the 
recess 106, the balls no longer being radially outwardly 

30 supported by the surface 104, the ring retainer 96 will 
be permitted to upwardly displace relative to the retainer 
sleeve 1 00 and the ring 1 0 will be released from the tool 
20. 

At this point, the drop 74 remains in sealing engage- 
rs ment with the seal 82. Note, however, that the screw 78 
is disposed very near the top of the slot 76. Further 
downward displacement of the displacement mecha- 
nism 24 will cause the seal 82 to displace downward 
relative to the drop 74, thereby relieving any pressure 
40 differential across the piston 62 

Referring additionally now to FIGS. 5A-5D, a further 
portion of the sequence of increasing fluid pressure has 
been applied to the tubing string 114 above the safety 
valve 112. The displacement mechanism 24 has now 
45 displaced the actuator member 124 fully downwardly, 
such that it now axially contacts the lower sub 1 28. Such 
downward displacement of the displacement mecha- 
nism 24 has also caused the seal 82 to disengage from 
the drop 74. This, in turn, causes the pressure differen- 
ce tial across the piston 62 to be relieved, at least partially 
reducing the fluid pressure in the tubing string 1 14 above 
the safety valve 112, thereby giving an indication at the 
earth's surface that the displacement mechanism 24 
has fully downwardly displaced. 
55 The balls 102 are now fully inwardly retracted out 
of engagement with the recess 106. The ring retainer 
96 has axially upwardly displaced relative to the retainer 
sleeve 1 00, thereby permitting the ring 1 0 to radially out- 
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wardly extend into an annular recess 130 axially be- 
tween an internal shoulder 132 formed on the actuator 
member 124 and a lower end of the upper sub 118. 

The recess 1 30 was axially elongated by the down- 
ward displacement of the actuator member 1 24 relative 5 
to the upper sub 118 and, in order to close the safety 
valve 112, the recess would have to be radially com- 
pressed. The presence of the ring 10 within the recess 
1 30 restricts axially upward displacement of the actuator 
member relative to the upper sub 1 1 8 and thereby pre- io 
vents closure of the safety valve 112. It is to be clearly 
understood, however, that the ring 1 0 may be otherwise 
deposited within the safety valve 112 to prevent its clo- 
sure without departing from the principles of the present 
invention. is 

Referring additionally now to FIGS. 6A-6D, an axi- 
ally upwardly directed force has been applied to the up- 
per head 26 to release the latch mechanism 22 from the 
upper sub 118. Note that the keys 36 are permitted to 
radially inwardly retract out of engagement with the pro- 20 
file 116, the key support 30 no longer radially outwardly 
supporting the keys. The tool 20 is now in a configuration 
in which it may be retrieved to the earth's surface 
through the tubing string 114. 

The ring 10 remains in the recess 130 as the tool 25 
20 is displaced axially upwardly out of the safety vatve 
1 1 2. As shown in FIG. 6B, the actuator member 1 24 has 
displaced axially upward somewhat relative to the outer 
housing 120, for example, due to the upwardly directed 
biasing force exerted on the actuator member by a 30 
spring (not shown) of the safety valve 112. However, 
such axially upward displacement of the actuator mem- 
ber 124 is limited by the ring 10, which is capable of 
withstanding this force. Thus, even though the actuator 
member 124 may axially upwardly displace somewhat, 35 
it cannot upwardly displace sufficiently far to permit clo- 
sure of the safety valve 112. 

Note that the dogs 86 no longer contact the inclined 
face 122, but now contact the lower end of the upper 
sub 118. Such will not prevent withdrawal of the tool 20 40 
from the safety valve 122, however, because the dogs 
86 are no longer radially outwardly supported by the ra- 
dially enlarged portion 92 of the expander sleeve 46 and 
may radially inwardly retract. 

When retrieved to the earth's surface, the ring re- 
tainer 96 will be in its axially upwardly displaced position 
as shown in FIG. 68, due to the upwardly biasing force 
of the spring 108. An operator may thus verify thai the 
ring 10 was properly released by the axial displacement 
of the ring retainer 96 relative to the retainer sleeve 1 00. 50 

As shown in FIG. 6C, the spring 110 is axially com- 
pressed. As described above, the spring 110 exerts an 
upwardly biasing force on the displacement mechanism 
24. Thus, the spring 110 may cause the displacement 
mechanism 24 to axially upwardly displace relative to 55 
the latch mechanism 22 after deposition of the ring 10 
and/or during retrieval of the tool 20. 

Thus has been described the tool 20 which is capa- 



ble of utilising the ring 10 instead of a thin or weak ex- 
pandable ring, and which is releasably secured relative 
to an outer housing of a safety valve instead of being 
located relative to a moveable point of reference during 
its operation. The tool 20 conveniently prevents closure 
of a safety valve by depositing the ring 10 within the 
valve. 

Of course, modifications, additions, deletions, sub- 
stitutions, and other changes may be made to the tool 
20 and ring 10 utilized therewith, which changes would 
be obvious to a person of ordinary skill in the art. For 
example, the tool 20 may be modified to permit its use 
in a primary lockout operation, to permit its use in pre- 
venting opening or closure of another type of valve or 
other equipment, to deposit an expandable ring in an- 
other type of operation etc. The invention may be mod- 
ified within the scope of the appended claims. 



Claims 

1. A radially deflectable ring (10) operatively position- 
able relative to first and second members of a down- 
hole tool to limit displacement of the first member 
relative to the second member, the ring (10) com- 
prising: a series of generally circumferentially 
spaced apart and generally axially extending canti- 
levers (12), the cantilevers (12) being insertable ax- 
ially between a portion of the first member and a 
portion of the second member. 

2. A ring according to claim 1 , further comprising first 
and second series of generally circumferentially 
spaced apart segments (14,16) the first segments 
(14) being axially spaced apart from the second 
segments (16), and wherein each of the cantilevers 
(12) has opposite ends, one of each of the cantilev- 
er opposite ends being attached to a corresponding 
one of the first segments (1 4), and the other of each 
of the cantilever opposite ends being attached to a 
corresponding one of the second segments (16). 

3. A ring according to claim 2, wherein each of the first 
. segments (14) is attached to two of the one of the 

cantilever opposite ends, and wherein each of the 
second segments (16) is attached to two of the oth- 
er of the cantilever opposite ends. 

4. A method of locking-out a safety valve (112) oper- 
atively positioned within a subterranean wellbore, 
the method comprising the steps of: locking a tool 
(20) within the safety valve (112) in a fixed position 
relative to an outer housing of the safety valve (112); 
and operating the tool to deposit a radially deflecta- 
ble ring (10) within the safety valve (112) and there- 
by restrict displacement of an actuator member 
(124) of the safety valve (112). 
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5. Apparatus for use in locking-out a safety valve (112) 
having an actuator member (124) operatively dis- 
placeable relative to an internal profile (116) at- 
tached to an outer housing of the safety valve (11 2), 
the apparatus comprising: a latch mechanism (22) s 
capable of engaging the internal profile (116) and 
securing the latch mechanism (22) in a fixed posi- 
tion relative to the outer housing; a displacement 
mechanism (24) attached to the latch mechanism 
(22), the displacement mechanism (24) being ca- 10 
pable of engaging the actuator member (124) and 
displacing the actuator member (124) relative to the 
latch mechanism (22) to a first position in which the 
safety valve (112) is open: and a blocking member 
(10) carried relative to the displacement mecha- *5 
nism (24), the blocking member (10) being depos- 
ited within the safety valve (112) and restricting dis- 
placement of the actuator member (124) when the 
actuator member (124) is displaced to the first po- 
sition by the displacement mechanism (24). 20 

6. Apparatus for locking-out a safety valve (112) oper- 
atively positioned within a subterranean wellbore, 
the apparatus comprising: a radially deflectable ring 

(1 0) including a scries of generally circumferentially 25 
spaced apart and generally axially extending canti- 
levers (12). 

7. A method of locking-out a safety valve (112) oper- 
atively positioned within a subterranean wellbore, 30 
the method comprising the steps of: sealingly en- 
gaging a lock-out tool (20) with a seal bore of the 
safety valve (112), the seal bore being attached to 

an outer housing of the safety valve (112); securing 
the lock-out tool (20) axially within the safety valve 35 
(112) relative to the outer housing; and applying flu- 
id pressure to the lock-outtool (20) to thereby cause 
a portion of the lock-out tool (20) to engage an ac- 
tuator member (124) of the safety valve (112) and 
displace the actuator member (124) relative to the *o 
outer housing. 

8. A method of limiting displacement of a first member 
of a tool operatively positioned within a subterrane- 
an wellbore, the method comprising the steps of: 45 
locking an apparatus (20) within the tool in a fixed 
position relative to a second member of the tool; and 
operating the apparatus (20) lo deposit a radially 
deflectable blocking member ( 1 0) relative to the tool 
and thereby restrict displacement of the first mem- 
ber. 

9. Apparatus for limiting movement of a member of a 
tool operatively positioned within a subterranean 
wellbore, the apparatus comprising: a radially de- 55 
flectable ring (10) including a series of generally cir- 
cumferentially spaced apart and generally axially 
extending cantilevers (12), the ring (10) being re- 



leasably retained relative to the remainder of the ap- 
paratus whereby the apparatus is capable of de- 
positing the ring (10) relative to the tool. 

10. Apparatus for use in limiting displacement of a first 
member (1 24) operatively displaceable relative to a 
second member of a tool, the apparatus compris- 
ing: a latch mechanism (22) capable of engaging a 
profile (116) secured relative to the second member, 
and thereby securing the latch mechanism (22) in 
a fixed position relative to the second member; a 
displacement mechanism (23) attached to the latch 
mechanism (22), the displacement mechanism (24) 
being capable of engaging the first member (124) 
and displacing the first member (1 24) relative to the 
latch mechanism (22); and a blocking member (10) 
carried relative to the displacement mechanism 
(24), the blocking member (10) being deposited rel- 
ative to the tool and limiting displacement of the first 
member (124) when the first member (124) is dis- 
placed by the displacement mechanism (24). 
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